Facile Strategy for Visible Disassembly of Spherical Nucleic Acids Programmed by Catalytic DNA Circuits.
The programmable toehold-mediated DNA-strand-displacement reaction has demonstrated its extraordinary capability in driving the spherical nucleic acid assembly. Here, a facile strategy of integrating a DNA-strand-displacement-based DNA circuit with a universal spherical nucleic acid aggregate system was developed for the visible disassembly of spherical nucleic acids. This integrated system exhibited rapid colorimetric response and good sensitivity in the disassembly reaction and demonstrated its capability in the application of single nucleotide polymorphism discrimination. Moreover, an OR logic gate used for multiplex detection was constructed through combining the fixed spherical nucleic acid disassembly system with two DNA circuits. This strategy will have great potential in the fabrication of a portable low-cost DNA diagnostic kit, and it is also a very promising method to be used in other applications, such as complex DNA networks and programmable phase transformation of nanoparticle superlattices.